ABSTRACT: We report a facile synthesis of monodisperse core/shell 5/1.5 nm Au/CuPt 
■ INTRODUCTION
19 Coupling fuel oxidation and oxygen reduction reactions at or 20 near ambient conditions is an important approach to covert 21 chemical energy stored in fuel to electric energy. 1 To ensure 22 easy electron flow from fuel (via fuel oxidation) to oxygen (via 23 oxygen reduction) at lower oxidation and reduction over-24 potentials, an efficient catalyst must be present to catalyze each 25 of the two reactions. 2 Traditionally, nanoparticles (NPs) of Pt 26 and its alloys with Ru are selected as such catalysts due to their 27 relatively high activity and durability for both reactions in acidic 28 media. Recently, the need to minimize the use of Pt has 29 motivated the extended search for more efficient Pt NP 30 catalysts with parameters tuned specifically for NP shapes, 3 Pt 31 alloying with other early transition metals, 4 and core/shell 32 structures. 5 Among these three classes of catalysts studied, 33 shape and alloy composition-controlled catalysts often show 34 some impressive enhancement in initial activity but have very 35 limited improvement in stability unless the catalyst is prepared 36 to have one-dimensional (1D) nanostructure. 6 Core/shell NPs, 37 on the other hand, are found to be more promising as a robust 38 catalyst. These Pt-based core/shell NPs with a non-Pt core not 39 only maximize Pt exposure to reactants but also enhance Pt 40 catalysis via strong core/shell interactions. the scan, the NP showed an alloy-type structure (Figure 2b ).
186
We also obtained the image of the NP we scanned and noticed Figure 5c lists the specific and mass activities of the core/ 270 shell NPs and Pt NPs for ORR. The core/shell NPs have mass 271 activity up to 1700 mA/mg Pt at 0.9 V (from the Au/Cu 64 Pt 36 272 NPs), six times higher than that of the commercial 5 nm Pt 273 (270 mA/mg Pt ). The stability of the Au/CuPt NPs was also 274 tested by performing 5000 potential sweeps between 0.60 and 275 1.10 V at 100 mV/s in O 2 -saturated 0.1 M HClO 4 solution. 276 Figure 5a shows the CV s of the Au/Cu 35 Pt 65 NPs before and 277 after the test. The ECASA of the Au/CuPt dropped only 7.8% 278 after this stability test while that of the commercial Pt decreased 279 by 20%. TEM analysis further confirmed the stability of the Au/ 280 CuPt NPs, as they showed little morphology change after the 281 stability test (Figure 5d ).
282
The Au/CuPt NPs were also an active catalyst for MOR. f6 283 Figure 6 summarizes the CV oxidation and stability test results. 284 Among all core/shell NPs studied, the Au/Cu 64 Pt 36 NPs 285 showed the highest catalytic activity (Figure 6a ). Even after a 1 286 h stability test, the catalytic activity of the Au/Cu 64 Pt 36 NPs was 287 still much higher than that of Pt (Figure 6b ). This high activity 288 is attributed to the high CO tolerance of the Au/CuPt NPs as 289 characterized by the current ratio change between two peaks in 290 forward (I f ) and backward (I b ) scans in the CV; the larger the 291 ratio, the better the CO removal activity of the catalyst. 16 The Engineered Nanostructures". 
